MEMORANDUM OF UNDERSTANDING
REGARDING THE USE AND MAINTENANCE
OF THE CALIFORNIA WATERSHED MAP

THIS MEMORANDUM OF UNDERSTANDING (MOU) is entered into by and
between the California Department of Water Resources(DWR), the California
Department of Forestry and Fire Protection(CDF), the California Department of Fish and
Game (DFG), the State Water Resources Control Board (SWRCB), the U.S. Forest
Service (USFS), the U.S. Geological Survey (USGS), the U.S. Environmental Protection
Agency (USEPA), the U.S. Department of Agriculture Natural Resources Conservation
Service (USDA-NRCS), the U.S. Bureau of Reclamation (USBR), and the U.S. Bureau
of Land Management (BLM) for the use, management, and maintenance of a common
watershed map of California.

Purpose

This MOU establishes the respective responsibilities relating to using, managing,
and maintaining the newly developed California Watershed Map (CALWATER, current
version 2.0, release date), which is a digital data set, mapped on the USGS 7.5 minute
series. A copy of CALWATER is attached and incorporated by this reference herein to
this MOU.

Intent

This “Memorandum of Understanding”, or “MOU”, is not itself intended to be a
contract. This document is intended to set forth policy, described below, in the use and
maintenance of the California Watershed Map.

This agreement is a commitment by all involved agencies to reference the
California Watershed Map watershed delineations for resource management and
planning studies; for environmental assessment, analysis, and regulatory purposes; for
presentations of resource information and interagency communications; and as the
base for future mapping and modeling activities related to watershed management.
Agencies may develop special versions of this primary base map for their own needs,
as long as the integrity of CALWATER is not jeopardized. All parties agree that the
California Watershed Map, with four levels of watershed subdivision, will be accepted,
with the understanding that level four (subarea) delineations will continue to be
examined in greater detail and revised, if necessary. It is further agreed that all parties
will continue to examine the additional watershed subdivisions (levels five and six) done
by CDF. This MOU also defines procedures for modifications and distribution of the
map.

Backaround and Objectives




Over the past several decades various attempts have been made to develop a
reliable watershed map of California that would be free from indiscriminate
modifications. In early 1995, the California Department of Water Resources initiated an
interagency effort to produce detailed digital coverage that would be acceptable to all
resource agencies in California. At that time, DWR established an interagency
committee to develop watershed delineation criteria, and to review on-going work by
CDF to digitize watershed boundaries. See Exhibit A for more information on the
background. Exhibit A is attached and incorporated herein by this reference.

The attached Exhibit B, which is incorporated herein by this reference, presents
the criteria followed in delineating the watersheds shown on CALWATER. These criteria
were developed and agreed upon by the committee members.

The attached Exhibit C, which is incorporated herein by this reference, presents
the procedure used to identify the hierarchy designations of the four levels of watershed
subdivision.

Selection and Responsibility of Custodian, Distributor, and Archival Facility

The interagency committee members will select the custodian, distributor, and
archival facility for CALWATER for three years, after which the committee members
may reassess those appointments.

The Custodian shall:

e be an entity competent in both GIS technology and watershed delineation
skills.

e be responsible for coordinating with the other agencies on any future
necessary modifications or editing of the map file, and for arranging such
changes in the GIS coverage; further, the custodian shall not modify or
change any of the watershed delineations without approval of all agencies
signatory to this MOU

e be responsible for initiating periodic meetings of the committee, as needed, to
discuss activities related to CALWATER

e provide the most current published version of the map file to distributors and
to archives

Distributors :
e can be all of the signatory agencies, at their option

e shall retain the latest version of CALWATER on a computer home page for
users to access, along with any necessary notifications of changes to the file.

The Archival Facility shall:



e have necessary expertise and equipment to store the most current copy of
the data file, and have the file available on an ‘ftp’ site
e store a secure copy of the official version of the file

DWR has agreed to be the custodian for a three year period, and Teale Data
Center has agreed to be the archival facility.

Terms of MOU

This MOU may be amended only by mutual written agreement of the parties
hereto. This MOU shall commence upon the signatures of all parties involved.

Termination

This MOU may be terminated by mutual written consent of all of the parties.
An agency may terminate its participation in this MOU upon 60 days written notice
to the other cooperating agencies.
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EXHIBIT A
MAPPING BACKGROUND

Watershed mapping efforts in California have been ongoing for many years. In 1970,
the National Water Resources Council led an interagency effort to produce large-scale
watershed delineations for the entire nation, including California. The objective was to
create an interagency standard of one master set of watershed delineations. California, like
the rest of the nation, was divided up into major hydrologic regions, which were further
subdivided into smaller discrete units.

Later the SWRCB'’s 1:500,000 scale watershed maps, first published in 1973 and
revised several times, presented a five digit areal coding and a basin naming system, which
was an adaptation of the areal coding used by DWR in their Bulletin 94 and Bulletin 130
series. Also, DWR'’s Bulletin 230 series, “Index to Sources of Hydrologic Data”, presented
a hydrologic watershed “Areal Designation” map of the State, which utilized a five digit
alphanumeric code. None of these maps were digitized into an acceptable product for
today’s needs; but they did have a system developed for four hierarchial levels of
watershed subdivision. In 1976 the SWRCB and DWR agreed to use the four hierarchial
levels for watershed mapping in California. The first level was called the hydrologic basin,
and divided the State into major geographic areas based on topographic, hydrologic, and
institutional considerations. The second level of watershed designation divided the
hydrologic basins into hydrologic units. These represented such features as total river
basins, contiguous small watersheds having similar hydrologic characteristics, or a closed
drainage area. Level three further subdivided the hydrologic units into hydrologic areas,
which could be typified as a major tributary within the unit. Where additional watershed
subdivision was needed, there was a fourth level breakdown called subareas. At the time it
was envisioned that all types of resource data could be stored with its own areal
designation identification, and then retrieved by users.

In recent years various agencies have corrected, modified, and further subdivided
these watersheds to meet their specific needs. Much of the original National Water
Resources Council intent has been lost in the process of changing and publishing different
versions of these watershed maps. Problems arise when trying to compare watershed
information obtained from different map versions. Furthermore, there are several sets of
basin coding and naming systems being used without any cross reference system
available. In 1995, CDF and DWR initiated an effort to reconcile differences between
agencies and re-establish one master set of watershed delineations to be used as a
common starting point for all agencies working with California water and water resources
issues. DWR formed and chaired an interagency watershed mapping committee
(committee) for this purpose. The committee is composed of representatives from 10
California and United States government agencies.

In late 1994, CDF completed a digitized draft version of the large scale watershed
map, which was developed for Bulletin 230-81. This map had four levels of watershed



subdivision. CDF further subdivided upland forest areas into two additional watershed sizes
for forest management needs. CDF offered this GIS coverage on the condition that

the committee would do a quality check of the watershed delineations and coding. DWR
offered to initiate a process to verify the first four watershed levels (down to and including
subareas) with the cooperation and periodic review of the committee to resolve watershed
boundary questions. The committee also agreed to accept the basin coding system used
by CDF, and would develop a cross reference system between the new map and other
existing watershed maps.

Necessary changes to the CDF GIS coverage were done by the Teale Data Center
GIS Lab, under the direction of DWR. Teale Data Center work was funded separately by
several of the agencies involved in this effort. The objective was to complete an approved
digitized watershed map that would be accepted and used by all agencies involved. It was
also agreed from the outset that there would be a custodian agency responsible for
maintaining the GIS coverage and distributing the information. The results of these efforts
is the current version of the California Watershed Map.



EXHIBIT B
CALIFORNIA WATERSHED DELINEATION CRITERIA

The following criteria are presented to bring consistent uniformity to watershed
delineations.

1. The California watershed map and GIS coverage will normally have four nested,
hierarchical levels of basin delineations. The largest will be the major hydrologic regions
and the smallest will be the hydrologic subareas (see Exhibit C).These basic hydrologic
delineations will be the basis of any additional basin subdivisions, if needed, by
participating agencies. Basin delineations should be at 1:24,000 scale.

2. Watershed boundaries should be on ridges whenever possible. Exceptions may be in
valleys where flood channels, leveed floodways, or other major man-made structures
intercept streams and surface runoff.

3. Watershed subdivisions may be developed for important hydrologic points, such as
stream gaging sites, dams, diversion points, or resource management points of concern.
Watershed subdivision boundaries should follow a ridge down to the stream, go directly
across the stream, and continue up a defined ridge on the opposite side. Stream crossings
should be generally agreed upon by the committee and will remain fixed unless later
modified by agreement.

4. Since many of the stream channels lose identity after entering developed valley
agricultural areas, such as in the Central Valley and Salinas Valley, the committee agreed
that the edge of the valley floor should be a watershed boundary line. The valley floor could
best be described by using the groundwater basin boundary that outlines the valley
sediments. This is based on the geologic formations and valley alluvium as presented on
the State Geologic Map.

5. In highly developed valley agricultural areas, where natural watershed ridge features no
longer exist, the interagency committee may decide on boundary locations for subdividing
the valley into discrete units. These subdivisions may be political, administrative, or water
district boundaries if necessary. In the case of the Sacramento and San Joaquin Valleys,
which have uniquely different hydrologic features between east and west sides, the
Sacramento River channel and the San Joaquin River channel may provide reasonable
subdivision boundaries.

6. The Sacramento and San Joaquin River Legal Delta shall be outlined as an independent
hydrologic unit (level two) following the boundaries defined in the California Water Code
(Chapter 2, the Delta, Sec. 12220).

7. Small coastal front drainage areas flowing directly into the ocean will be combined into
larger residual areas. To preserve data continuity to the extent possible, coastal residual

areas shown in the previous areal designation map completed by the Department of Water
Resources for Bulletin 230-81 will be preserved.
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8. The basin numbering code will be similar to the State Water Resources Control Boards'
five digit code system, which is comparable to a zip code. There will also be cross indexing
between the California Watershed Map coding and other existing maps.

9. Lake surface areas will not be outlined as discrete basins. For water quality
enforcement, or other purposes, a separate GIS layer can be made showing water bodies.
This would be at the discretion of the responsible agency in need of such information.

10. Whenever a small residual area occurs between two adjacent side tributaries entering a
main river, it will be combined with the closest upstream basin.






EXHIBIT C
WATERSHED DESIGNATION SYSTEM

Resource information of all classes by all agencies can be identified and retrieved
by watershed designation. Watershed designation is a system that defines hydrologic
boundaries over the entire State. The system divides the State into four levels designated
as hydrologic regions, hydrologic units, hydrologic areas, and hydrologic subareas. All
designations are identified by name and numeric code, similar to a zip code.

Hydrologic Region

The hydrologic regions divide the State into ten major geographic areas based on
topographic and hydrologic considerations.

Hydrologic Unit

Each hydrologic region is divided into hydrologic units, which are defined by surface
drainage as well as topographic and geologic conditions. A hydrologic unit may encompass
a major river watershed or a major groundwater basin, contiguous watersheds with similar
hydrologic characteristics, or a closed drainage area, such as a desert basin or a group of
such basins.

Hydrologic Area

Hydrologic areas are the major subdivisions of hydrologic units. They are best
described as major tributaries of a river, a large valley groundwater basin, or a component
of a stream or desert basin group.

Hydrologic Subarea

The hydrologic subarea consists of a major segment of a hydrologic area having
significant geographical characteristics or hydrological homogeneity.

The four levels and the number of designated watersheds in each level are:

Hydrologic Regions 10
Hydrologic Units 182
Hydrologic Areas 462
Hydrologic Subareas 622

NOTE:
The Regional Water Quality Control Boards in the South Coast Hydrologic
Region have three jurisdictional Hydrologic Basin Planning Areas (HBPA) in that
region, as defined in the California Water Code. These are the Los Angles, Santa
Ana, and San Diego HBPA's. The North and South Lahontan Hydrologic Regions
are treated as one HBPA by the Lahontan Region 6 Board; and the Sacramento
River, San Joaquin River, and Tulare Lake Hydrologic Regions are treated as one
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HBPA by the Central Valley Region 5 Board. The Regional Water Quality Control
Boards' Hydrologic Basin Planning Areas are recognized by the Hydrologic Unit
code designations for those specific areas.
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